Background: Many reasons can lead to an aphakia without adequate capsular support for implantation of a posterior chamber intraocular lens (IOL), such as intraoperative unintentional rupture of posterior capsule during phacoemulsification, planned intracapsular cataract extraction, ocular trauma and lens dislocation due to congenital and acquired causes. Purpose: To compare Y-shaped intra-scleral fixation of a posterior chamber IOL with retro pupillary fixation of an iris-claw intraocular lens (IOL) for Aphakic eyes without sufficient capsular support as respects safety, visual recovery and complications of both methods. Patients and Methods: One hundred Aphakic eyes were arbitrarily distributed between two groups. Group A included 50 eyes treated with retropupillary fixation of iris claw lens and group B included 50 eyes treated with Y-shaped intra-scleral fixation technique. Preoperative, intraoperative and postoperative data were analysed including best corrected visual acuity (BCVA), intraocular pressure (IOP), surgical time, intraoperative problems, IOL malposition and postoperative complications. Following up on patients was carried out for at least six months. Results: The mean duration of surgery was 21 ± 5.3 min in group A and was 53.4 ± 6.9 min in group B (p-value < 0.001). After 6 months, the mean BCVA was 0.34 ± 0.15 in group A and was 0.31 ± 0.16 in group B (p > 0.05). IOL tilt was found in 0 (0%) eyes in group A and in 5 (10%) eyes in group B (p < 0.05). IOL decentration was observed in 1 (2%) eye in group A and 7 (14%) eyes in group B, with statistically significant difference (p value = 0.03). Cystoid macular edema was found in 2 (4%) eyes in group A and in 5 (10%) eyes in group B (p > 0.05). Conclusion: The results of our study indicated that both methods are satisfactory in correcting aphakia without sufficient capsular support as regards postoperative best corrected visual acuity (BCVA); however the surgical 106 Open Journal of Ophthalmology technique of retropupillary iris claw lens is easier, shorter, with low intra-and postoperative complications and safer than those used for intra-scleral fixation of IOL. But for eyes which lack both iris and capsular support, a scleral fixation of a posterior chamber IOL remains the only option.
Introduction
In the absence of enough capsular support, the best choice for an IOL implantation remains a difficult issue. Different intraocular lenses (IOLs) including angle supported anterior chamber intraocular lenses (ACIOLs), scleral fixation posterior chamber intraocular lenses (SF-PCIOL) and iris claw anterior chamber intraocular lenses (IC-ACIOLs) have been used to correct aphakia [1] . Angle-supported anterior chamber IOL has many advantages such as ease of insertion, decreased intraoperative time and minimal intra-operative manipulations.
However, a number of problems such as progressive damage to corneal endothelial cells, persistent inflammation in the anterior chamber, secondary glaucoma, and cystoid macular edema have been reported [2] .
Sutured SF-PCIOL implantation is technically difficult, time-consuming and is associated with many problems such as IOL tilt, decentration and sutures erosion through the conjunctiva; so some surgeons attempted implantation of iris claw IOL, but this resulted in some problems such as recurrent iritis, pupillary block, and IOL instability. Also technique of iris claw IOL implantation is not suitable for patients with iris defects such as traumatic iridectomy or Iridodialysis [3] . For the above reasons intra-scleral fixation approach has been added to the recent cataract surgery practice [4] . The aim of this work is to compare retro pupillary fixation of an iris-claw intraocular lens (IOL) with Y-shaped intra-scleral fixation of a posterior chamber IOL for Aphakic eyes without sufficient capsular support as regards visual recovery, safety and complications of both procedures.
Patients and Methods
This is a prospective interventional case series with a hundred eyes of ninety six patients, chosen from those attending the ophthalmology department at Zagazig Exclusion criteria: aphakia with decompensated corneas, inadequately iris tissue, uncontrolled glaucoma, persistent or recurrent uveitis, posterior segment pathology and in patient with no useful vision in the fellow eye.
Complete ophthalmic examinations were performed to all patients including:
(A) Visual acuity: The BCVA was measured. Refraction is made using Topcon KR-8900 autorefractokeratometer (Topcon Corporation, Tokyo, Japan). 
Statistical Analysis
Data were analyzed using IBM SPSS 23.0 for windows (SPSS Inc., Chicago, IL, USA). Quantitative data were expressed as mean ± standard deviation (SD). Qualitative data were expressed as frequency and percentage. Quantitative data Open Journal of Ophthalmology were tested for normality using Kolmogorov-Smirnov test, assuming normality at P > 0.05, the accepted level of significance in this work was stated at 0.05 (P < 0.05 was considered significant).
Results
This study was carried out on 100 eyes of 96 patients that were randomly distributed between 2 groups (A and B) according to their order of presentation. 50 eyes involved in each group. Three patients had bilateral implantation of retropupillary iris claw lens while one patient had bilateral implantation of Y-shaped intra-scleral fixated IOL. In group A, the age ranged from 18 to 62 years with a mean age of 43.8 ± 15.2 years, while in group B, the age ranged from 18 to 68 years with a mean age of 44.5 ± 15.7 years with no statistically significant difference between both groups (p > 0.05). Also both groups were matched in sex as 27 (57.4%) of group A were males and 20 (42.6%) females, while in group B, there were 32 (65.3%) male and 17 (34.7%) females with no statistically significant difference between both groups (p > 0.05) ( Table 1) .
Fifty-three (53%) eyes were Aphakic after complicated cataract surgery with inadequate capsular support for primary IOL implantation, (14%) were aphakic after traumatic and congenital luxation of crystalline lens, twenty-one eyes (21%) were Aphakic after globe rupture with sever posterior capsular tear, six eyes (6%) were Aphakic after irrigation/aspiration for congenital cataract, 3 eyes and the mean level was 17.5 ± 7.7 mm Hg. Preoperative IOP more than 21 mm Hg in both groups was due to pupillary block glaucoma (anterior dislocation of crystalline lens or vitreous prolapse) and previous vitreo-retinal surgery (Table   2 ).
In group A, the surgical duration ranged from 14 to 35 min with a mean of 21 ± 5.3 min, in group B, ranged from 39 to 64 min with a mean of 53.4 ± 6.9 min, with high statistically significant difference, (p-value < 0.001) ( Figure 5 ).
As regard intraoperative difficulties: Small intraoperative hyphema (less than 1/3 of anterior chamber (AC) occurred in 6 eyes (12%) in group A and 3 eyes (6%) in group B. One of the two enclavation sites of the IOL loosened during intraoperative manipulations and the IOL luxated partially into the vitreous had been occurred in three cases in group A, this can be prevented by intraoperative engagement of adequate iris tissue. ciliary bleeding occurred in 0 (0%) in group A and 6 eyes (12%) in group B. in group B, Mild kink of the haptics occurred in 6 cases (12%) while Haptic break occurred in 2 cases (4%). Anterior vitrectomy was done in 22 (44%) cases in group A, 27 (54%) cases of group B. intraoperative Hypotony occurred in 7 cases (14%) in group A and 8 cases (16%) in group B with no statistically significant difference between both groups (p > 0.05) as regard intraoperative complications except for incidence of haptic kink in group B which had statistically significant difference (p < 0.05) ( Table 3) .
Six months postoperative, the BCVA ranged from 0.08 to 0.6 in group A with mean of 0.34 ± 0.15. It ranged from 0.03 to 0.6 in group B with mean of 0.31 ± 0.16 with no statistically significant difference between both groups (p > 0.05) ( Figure 6 & Table 4 ).
The mean difference between the preoperative BCVA and 6 month follow up BCVA was 0.13 improvements in group A which was highly statistically significant results (p < 0.001). Also the mean difference between the preoperative BCVA and 6 month follow up BCVA was 0.12 in group B which was statistically highly significant (p < 0.001) (Figure 7 ).
Six months postoperative, the IOP in group A ranged from 10 to 34 with a Open Journal of Ophthalmology (Table 5) . Corneal oedema occurred in 9 (18%) cases in group A and 6 (12%) cases in group B, all cases respond to topical hypertonic agents. Anterior chamber reaction occurred in 13 (26%) cases in group A and 5 (10%) cases in group B with significant difference between groups (p value < 0.05). Pupillary distortion: 10 (20%) cases in group A and 6 (12%) cases in group B showed pupillary distortion with variable degree. Vitreous haemorrhage occurred in 1 (2%) case in group A and in 6 (12%) cases in group B, mild to moderate vitreous haemorrhage were detected that were followed up till resolved. IOL decentration was observed in 1 (2%) in group A and 7 (14%) cases in group B, with statistically significant difference, (p value = 0.03). However IOL decentration was mild (between 0.5 -0.8 mm) in the majority of cases and has no effect on the final visual outcome. IOL tilt occurred in 0 (0%) cases in group A and 5 (10%) cases in group B with statistically significant difference, (p value = 0.02). CME was detected in cases with unexplained visual deterioration after initial improvement during follow up in 2 (4%) cases in group A and 5 (10%) cases of group B with no statistical significant difference (Table 6 ). There was a statistical significant difference among both groups as regard mean difference in endothelial cell count pre-and post-operative which was higher among group B with mean of 64.5 ± 47.6 and mean of 28.7 ± 26.6 among group A. Also percent of change was higher among group B with mean of 2.8 ± 1.9, while among patients of group A the mean was 1.28 ± 1.2 with statistical significant difference among both groups (Table 7) .
Discussion
The management of Aphakic eyes without sufficient capsular support is still difficult. Different treatment lines had been suggested, for example correction with contact lenses or glasses or secondary IOL implantation. As regard secondary IOL implantation, the technique which offers the lowest complication rate combined with the best possible visual result ought to be chosen [5] . scribed a method for intra scleral fixation of both haptics in the ciliary sulcus using a parallel scleral tunnel, with a 24-gauge needle utilized to make a straight sclerotomy [4] .
In the present work, the results of retropupillary iris claw fixated IOL technique (group A) was compared to the Y-shaped intra scleral fixated IOL Table 7 . Pre-and post-operative endothelial cell count among both studied groups. ; evaluated in 100 patients that were randomly and equally distributed between both groups and followed for at least 6 months.
In the present study, (53%) of eyes were Aphakic after complicated cataract surgery with inadequate capsular support for primary IOL implantation, (14%)
were aphakic after traumatic and congenital luxation of crystalline lens, (21%)
were Aphakic after globe rupture with sever posterior capsular tear, (6%) were Aphakic after irrigation/aspiration for congenital cataract, 3 eyes (3%) were aphakic after late dislocation of posterior chamber IOL, two of them had pre-existing pseudo exfoliation syndrome and three eyes (3%) had a history of PPV with lensectomy for retinal detachment repair, removal of intra ocular foreign body (IOFB) and management of non-resorbing vitreous haemorrhage.
In the present study, the surgical time in (Group A) ranged from 14 to 35 min with a mean of 21 ± 5.3 min, while in group B, ranged from 39 to 64 min with a mean of 53.4 ± 6.9 min, with high statistically significant difference, (p-value < 0.001).
As regard intraoperative hyphema; in group A, (12%) of eyes were reported with mild hyphema, while in group B, (6%) of eyes were reported with mild to moderate hyphema. High incidence of hyphema in group A attributed to intraoperative iris manipulation, all of these cases resolved spontaneously with no long lasting effects.
In the present study, in group B, intraoperative haptic breakage was reported in (4%) of eyes that necessitated an IOL replacement with another IOL, While haptic deformation was reported in (12%) of cases. This problem can be avoided by using a forceps with a smooth tip not a ridged tip to hold the haptic during externalization from its tip; this is encouraged by the hand shake technique [3] .
In the present study, in group A, One of the two enclavation sites of three In group A, the final BCVA was better than preoperatively in (78%) of eyes, unchanged in (16%), and was worse in (6%). On average, the mean difference between the preoperative BCVA and 6 month follow up BCVA was 0.13 improvements in group A which was highly statistically significant results (p < 0.001). In group B, the final BCVA was better than preoperatively in (88%) eyes, unchanged in (8%), and was worse in (4%) of eyes. On average, the mean difference between the preoperative BCVA and 6 month follow up BCVA was 0.12 in group B which was statistically high significant (p < 0.001).
Six months postoperative, the BCVA ranged from 0.08 to 0.6 in group A with mean of 0.34 ± 0.15. It ranged from 0.03 to 0.6 in group B with mean of 0.31 ± 0.16 with no statistically significant difference between both groups (p > 0.05). Accurate measurement of IOP in first postoperative day was difficult in both groups, however in both groups high IOP in the early postoperative period was probably secondary to postoperative inflammation, iris pigment release due to intraoperative manipulations, iris manipulations and residual viscoelastic substance in the anterior chamber. All cases received topical steroid, topical antiglaucoma (combination Brimonidine 0.2% plus Timolol 0.5) and systemic medications e.g. Cidamex 250 mg tablet twice/day are given in the first 3 days.
After the first postoperative week the mean of IOP in group A was 13.4 ± 4.86 mmHg, in group B it was 14.3 ± 5.87 mm Hg. After the first postoperative month, the mean of IOP in group A was 12.96 ± 2.7 mm Hg; in group B it was 13.7 ± 3.91 mm Hg. At the last visit, the mean IOP in group A was 13.4 ± 4.02 mmHg; in group B it was 14.4 ± 4.6 mm Hg, with no statistically significant difference between both groups in all post-operative IOP levels (p > 0.05). In our study, we found elevated IOP in seven cases, two cases in group A and five cases in group B.
In group A, high postoperative IOP occurred in two patients (4%), the first patient presented with IOP fluctuating between (28 -34 mmhg) 6-days postoperative (mainly steroid induced) and was managed by systemic, topical anti glaucoma medications and discontinuation of topical steroids. The second patient presented with postoperative IOP more than 30 mm Hg and poorly controlled with antiglaucoma medications with progressive structural damage to optic nerve and underwent glaucoma filtering surgery (GFS). Peripheral iridectomies hadn't been done in any case with retropupillary IOL and no cases of pupillary block had occurred. This could be clarified by the posterior vaulting of iris claw lens when placed in a reverse position on the back of the iris and the sufficient space between the lens optic and the back of the iris.
In group B, high postoperative IOP occurred in five patients(10%), three of them were controlled by systemic, topical anti glaucoma medications, One patient presented with late increase in IOP (after 3 months postoperative) and controlled medically. The last patient had previous PPV and was preoperatively had a high IOP (fluctuating between 22 -30) , this patient presented with persistent uncontrolled elevation of postoperative IOP with progressive deterioration of visual functions and end by BCVA less than 0.03 after GFS. IOL tilt is one of the components of malposition that can lead to astigmatism, change in optical higher-order aberrations, and loss of best-corrected visual acuity. In this work, IOL tilt was observed in (0%) in group A and (10%) in group B, with statistically significant difference, (p value = 0.02).
In the present study, it was a statistical significant difference among both groups as regard mean difference in endothelial cell count (pre-and post-operative) which was higher among group B with mean of 64.5 ± 47.6 and mean of 28.7 ± 26.6 among group A. Also percent of change was higher among group B with mean of 2.8 ± 1.9, while among patients of group A the mean was 1.28 ± 1.2 with statistical significant difference among both groups. High incidence of endothelial cell loss in group B attributed to intraoperative manipulations with long surgical duration, No clinical signs of a corneal decompensation had been detected in any patients of both groups.
Hara, et al. (2011) reported that, the Mean surgical time of Verisyse implantation (20.0 ± 8.9 min) was significantly shorter than scleral fixation group (49.7 ± 18.9 min), which was consistent with results of this study [7] . In series by Narang and Narang (2013) [10] , about 84% of the eyes had a gain of one or more lines, 12% had no gain, and 4% ended up with a poorer final acu- With regard to complications in this work: Hazar et al. (2013) [19] reported that, (20.8%) of cases after retropupillary iris fixed IOL and (9.6%) of cases after scleral fixed IOL implantation suffered from anterior chamber reaction, this was consistent with our work. Shanida H. S. et al. (2018) [20] reported, (36%) of cases with iritis in the first 2 weeks of surgery with posterior iris claw IOL which was higher than our results in (group A). In contrary to our results; Kumar DA et al. (2013) [8] reported grade 2 anterior chamber reaction in (2.4%) of cases with intra-scleral fixated IOL.
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IOL dislocation in intra-scleral Fixation group. As regard IOL tilt, it was a statistical significant difference among both groups, as it was higher among group B.
In the present work, it was statistical significant differences among both groups as regard mean difference in endothelial cell count pre-and post-operative which was higher among group B. No clinical sign of a corneal decompensation was detected in any patients of both groups. Our results were comparable with Rijneveld et al. (1994) [23] who described the option of retropupillary fixation of an iris-claw IOL in adults in 1994. This technique has the advantage that the IOL is located behind the iris and therefore the negative influence on the corneal endothelium is less than with anterior chamber IOLs. 
Limitations in This Study
Postoperative follow up was only 6 months in this work so further studies are required to evaluate the endothelial cell loss and postoperative IOL stability in a long-term follow-up after retropupillary Artisan-IOL and intra-scleral fixated IOL.
Conclusion
The results of our study indicated that both methods are satisfactory in correcting aphakia without sufficient capsular support as regards postoperative (BCVA); however the surgical technique of retro-pupillary iris claw lens is easier, shorter, with low intra-and postoperative complications and safer than those used for intra-scleral fixation of IOL. But for eyes which lack both iris and capsular support, a scleral fixation of a posterior chamber IOL remains the only option.
